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Background: The underlying mechanisms of aortic regurgitation (AR) after transcatheter aortic valve implantation (TAVI) remain unclear. The 
present study aimed to study the anatomic and morphologic features of the aortic valve annulus with 320-detector row multi-detector row computed 
tomography (MDCT) that may predict AR after TAVI.
Methods: In 57 patients with severe aortic stenosis undergoing TAVI, MDCT assessment of the aortic valve apparatus was performed. For aortic 
valve annulus sizing, 2 orthogonal diameters were measured (coronal and sagittal). In addition, the extent of valve calcifications was quantified. 
At 1-month follow-up, MDCT was repeated to evaluate and correlate the prosthesis deployment to the presence of AR. In addition, the aortic valve 
annulus area covered by the deployed prosthesis was evaluated and the net difference between the native aortic valve annulus area and the area of 
the deployed prosthesis at the ventricular level was calculated.
Results: Successful procedure was achieved in 52 (91%) patients. At baseline, MDCT demonstrated an ellipsoid shape of the aortic valve annulus 
with significantly larger coronal diameter as compared to sagittal diameter (25.3±2.5 mm vs. 23.0±2.1 mm, p<0.001). At follow-up, MDCT showed 
a non-circular deployment of the prosthesis in 10 (20%) patients. Moderate post-procedural AR was observed in 9 (18%) patients. These patients 
showed significantly larger aortic valve annulus (27.8±1.6 mm vs. 24.8±2.4 mm, p=0.001) and more calcified native valves (3789±1771 HU vs. 
2435±1205 HU, p=0.02) at baseline. In addition, at follow-up patients with moderate AR showed a less favourable deployment of the prosthesis 
after TAVI, with a net difference between the aortic valve annulus area and the area of the deployed prosthesis significantly higher as compared to 
patients with none or mild AR (1.37±0.64 cm2 vs. 0.75±0.44 cm2, p=0.035).
Conclusions: MDCT enables an accurate sizing of the aortic valve annulus and constitutes a valuable imaging tool to evaluate prosthesis location 
and deployment after TAVI. In addition, MDCT helps to understand the underlying mechanisms of post-procedural AR.
